Benthic ecology in the ocean is influenced by both geomorphological aspects of the seabed and 113 characteristics of the water column (Zajac, 2008) . Environmental layers were chosen to provide geographical 114 information on these characteristics (Table 2) . Data were extracted from each environmental layer for every 115 sampling station. Some stations lacked associated environmental data and in these cases a value was 116 obtained from the closest available location within a 3500m limit. Inferred depths were obtained from a 117 bathymetry grid using the package raster in R (http://CRAN.R-project.org/package=raster). A quality 118 checking procedure was used to filter 224 records of depth layer data. Tiered grids of the global ocean data 119 analysis (http://catalogue.myocean.eu.org/static/resources/myocean/pum/MYO2-ARC-PUM-002-120 ALL_V4.1.pdf) were assembled with the bathymetry grid using a depth tiered upscaling process carried out 121 by a python script (Yesson et al., 2015a) . Transformations were made to normalise the distribution of slope 122 (log transformed) and current data (square root transformed) based on a manual inspection of distribution 123 profiles. Variables showing high correlation can confound model fitting, therefore a pairwise correlation 124 analysis of environmental layers was performed using Pearson correlation with the 'cor' function in the stats 125 package of R (version 2.11.1, http-//www.R-project.org/) (Supplmentary Table SI). For pairs of variables  126 showing high correlation (>0.9), one of the pair was excluded from the analysis. Rugosity (correlated with 127 slope) and salinity (correlated with temperature) were removed at this stage. 128 6 3). The combination of cost and gamma producing the best performing model was used for the final 138 analysis. Evaluation of the model was based on a comparison of the predicted and actual class of the 139 evaluation data. The Table of Agreement tabulates the predicted and observed classes, with proportions on  140   the diagonal of this table signifying The image-base habitat classifications were compared with physical samples collected in an ad hoc manner 146 using a grab sampler from 14 stations in 2015 (Fig. 1) . The sediments were kept in 1.5 mL tubes before 147 examination under a microscope (x400 magnification). Microscope images were taken with a Leica camera 148 DFC 420C and images inspected for grain size analysis using Image J software (Schneider et al., 2012) . 149
Grain-size analysis is important to determine benthic habitat because the biology of any area of seabed with 150 a grain size of mainly 2mm will be extremely different to the biology of seabed with cobbles or boulders 151 Seven habitat classes were identified as relevant for a broad-scale classification of the West Greenland 166 continental shelf (Fig. 2, 3 and Table 1 Obtained from TOPAZ4 Arctic Ocean Reanalysis dataset, upscaled using a cookie cutter process from a bespoke python script. Table 3   Table of 
